Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. A good indication of how much damage will result from a fire is the number of firemen fighting it. The more firemen fighting a fire, the more damage occurs. Therefore, in order to reduce the resulting damage, fewer firemen should be used to fight fires. This example illustrates how the wrong conclusion can be arrived at by taking a complex, nonlinear problem and oversimplifying it to fit a linear solution. Plotting the number of firemen versus the degree of damage will yield a linear graph from which one can draw the conclusion that more firemen will result in more damage. In linear systems, each variable's assigned value is independent of any other variable in the system. Keeping the rest of the system constant, one can manipulate only one variable and the system will give perfectly predictable results as the value of the one variable moves along its entire range. A matrix is another way of representing every permutation of possible outcomes of a linear system. Because the Marine Corps risk management process, called operational risk management (ORM), is a linear solution system, it cannot be effectively used to address more complex, nonlinear problems.
A good indication of how much damage will result from a fire is the number of firemen fighting it. The more firemen fighting a fire, the more damage occurs. Therefore, in order to reduce the resulting damage, fewer firemen should be used to fight fires. This example illustrates how the wrong conclusion can be arrived at by taking a complex, nonlinear problem and oversimplifying it to fit a linear solution. Plotting the number of firemen versus the degree of damage will yield a linear graph from which one can draw the conclusion that more firemen will result in more damage. In linear systems, each variable's assigned value is independent of any other variable in the system. Keeping the rest of the system constant, one can manipulate only one variable and the system will give perfectly predictable results as the value of the one variable moves along its entire range. A matrix is another way of representing every permutation of possible outcomes of a linear system. Because the Marine Corps risk management process, called operational risk management (ORM), is a linear solution system, it cannot be effectively used to address more complex, nonlinear problems.
ORM
ORM assesses risk on a standardized matrix by indexing an assigned value, or weight, for the probability of a hazard occurring with an assigned value for the hazard's damage severity ( Figure 1 ). The result is called the hazard's risk assessment code (RAC). Hence, the lower the RAC, the lower the likelihood and potential severity of any mishap. 
Probability of Occurrence

Linear Systems
Background
In the study of complex systems, the term "linear system" comes from the visual representation of a system and its variables in a straight line ( Figure 2 
ORM Effectively Addresses Linear Problems
The ORM weighted matrix is useful when the commander can implement a control that directly (linearly) mitigates a starting variable's weight and, therefore, lowers the RAC.
Neither the starting variable's weight nor the assumption made when assigning that weight matters. By unequivocally reducing the probability or severity of a hazard, the overall risk is 
Nonlinear Systems
Background
By its very design, a linear system assumes its agents will act in a perfectly rational manner at all times. Waldrop explains:
Perfectly rational agents... know everything that can be known about the choices they will face infinitely far into the future, and they use flawless reasoning to foresee all the possible implications of their actions. So you can safely say that they will always take the most advantageous action in any given situation, based on the available information.... The only problem, of course, is that real human beings are neither perfectly rational nor perfectly predictable. 4 Waldrop, Complexity, 143 Nonlinear systems are more complex, harder to understand, and harder to predict. Visual representations of nonlinear systems do not look like a straight line.
Our brains are not linear: even though the sound of an oboe and the sound of a string section may be independent when they enter your ear, the emotional impact of both sounds together may be very much greater than either one alone.
(This is what keeps symphony orchestras in business.) Nor is the economy really linear. Millions of individual decisions to buy or not to buy can reinforce each other, creating a boom or a recession. And that economic climate can then feed back to shape the very buying decisions that produced it. Except for the very simplest physical systems, virtually everything and everybody in the world is caught up in a vast, nonlinear web of incentives and constraints and connections. The slightest change in one place causes tremors everywhere else.... The whole is almost always equal to a good deal more than the sum of its parts.
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ORM Ineffectively Addresses Nonlinear Problems
One of the downfalls of weighted matrices is that the user is forced to make huge assumptions about the values assigned to the x and y axis of the matrix. ORM fails when the starting assumptions are misunderstood or too hard to determine, such as when applied to problems involving people. "In nonlinear systems... chaos theory tells you that the slightest uncertainty in your knowledge of the initial conditions will often grow inexorably. After a while, your predictions are nonsense." Because the knowledge to truly address a problem is lacking, and saying "no" is taboo, commanders are often forced to pay lip-service to safety by saying "yes" without actually doing anything substantive. In 2005, the Secretary of Defense mandated a 50% reduction in mishaps. Shortly thereafter, the Marine Corps changed the way damages are accounted for from "damage caused" to "cost to repair." For example, crash the "right" vehicle (one that was scheduled to be overhauled anyway) and the 'cost to repair' is zero whereas "damage caused" would have been sizeable. This reduced the number of mishaps, as determined by monetary threshold, but did not make the Marine Corps any safer. A system for finding viable solutions to these more complex, nonlinear problems encountered by commanders is required.
Nonlinear Solutions
The study of nonlinear systems draws from across the scientific fields and has evolved a wide variety of models to 
Conclusion
In the counterinsurgencies of Iraq and Afghanistan, using superior firepower to obliterate enemy fighting positions by sending a bomb is much less risky than sending riflemen to destroy the enemy fighters. After years of fighting, the military realized that the collateral damage of those bombs actually fed the insurgency creating more risk for all in the long term. The real reasons behind a hazard's probability or severity are often too complex to understand with a linear system. Instead commanders make their best guesses given the information at hand as to how to reduce risks to their personnel. With enough time and money, one can try every possible solution until some that work are found. In the near future, however, the funds will be going away. Commanders will be even more persuaded to pay lip-service to safety in order to appease their higher-ups, regardless of whether the answers or funding required to address the problem correctly exists.
Instead of commanders making their best guesses within the constraint of appeasing their superiors, a true knowledge of where efforts and funds will make an effective difference and save lives is desired. The more complex, nonlinear problems, such as those involving people, cannot be understood with linear solution systems. These answers will only be revealed by using a nonlinear solution paradigm such as a connectionist model. The linear solution system of ORM is ineffective at addressing these nonlinear problems.
